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Tl Carbon tube manufacturing method for field emission type cold cathode, 
involves forming metal catalyst dot on substrate and impressing magnetic 
field to form carbon tube between dot and substrate. 
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NOVELTY - Silicon oxide (Si02) film (2) and gate layer (3) are formed 
sequentially on substrate (1) and etched, to form a metal catalyst dot (6) 
on the substrate by sputtering of thin iron film (5) on the patterned Si02 
film. A magnetic field is impressed perpendicularly by which the dot is 
attracted and carbon tube (8) is formed between the dot and substrate. 

USE - For field emission type cold cathode used for power device, 
display, cathode ray tube, emitter, lamp, election gun, sensor, etc. Field 
emission type cold cathode apparatus: The carbon tube formed on the 
substrate serves as emitter electrode. The gate electrode formed 
selectively on semiconductor or metal substrate is arranged opposite to 
the emitter electrode. The porous layer is formed on the substrate such 
that the carbon tube projects vertically through the porous layer. Anode 
(9) is arranged to capture the emission electron from the emitter 
electrode when electropositive potential is impressed. Field emission type 
cold cathode apparatus manufacturing method: The Si02 layer and metal 
layer are formed sequentially on the substrate and are etched selectively 
to form a vent. The porous material is embedded in the vent to form porous 
layer. Magnetic layer is sputtered on the patterned layers and the metal 
catalyst dot is formed. Magnetic field is impressed such that carbon tube 
is grown between the dot and the substrate, such that tube projects 
vertically through the porous layer. 

ADVANTAGE - Stable quantity field emission electric current is 
obtained, since the carbon tube projects vertically. 

DESCRIPTION OF DRAWING(S) - The figure shows the sectional diagram of 
manufacturing process of cold cathode apparatus. 
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